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(54) [feiiic!>«iii] G&iiiimiM^mM=f^ji:rpeomom 

(57) [S*!>] 

a«0:Cn-AlGaN^^-yHS*T' 

MX L. O y S/'WHi: U -bJ^lSaSi: ^ S i N, tttS 
n-Al GaN^'7-/HSOCfflS-S*Sai: LTn 

P-GaN«Sr^ft§-)irT. GaN^i|i^*P— if 
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m&b ix-ismmi:m-rixmb. itneaMso 
i.mz'mimmhxmi^-ti ^ b imib-tt g 

i: . U -y v'llBSi: U-feJ^lSSfi: i&^^«SSIST»«t 

9 -y Ym(r>±mzmkmmthxmi^i:i 
b imibth G a Nmmi^mM'f-cymLm. 

G a NTm^i: 0 -y i^mzMX-tlXUb . U -y ^''ilB 

fc u mmmmrmmtixnb . mx 
(OG a Nm^mmitimizmm^x<7)G a n^^^ 
oKnsf^a«i^ii^±a5{;:iiz<^u «y imm-^xn 

b . mimX(/> 0 -y i^mmb Sr^^^ffilS 

wtmmttxm , mssxog a N^fi<o«MK 
mtHLtimmm^Bb tx-ismmmmmi-hxM 

if*io^l Zb ^mibtin^ 1 istii 2 {clEKOG 

imms ] ^^mmmifis i n, , s i o^, s i o 

N. AI2O3, AINO. TiOz. ZrOj. NbjOs 

<ov^-f tid^-e^i, i b ^mLbtim^m 1 j&^'b 3 
■nii)Hzim(7)Gammi^mm'i'<r>wm-m. 

±mizmii^tix\^^ z b imLbi-h oa 

I mm 7 ] 3 S o yiyjic7)JJ $ coi!i|Siili*<vi14ii 

±mizmif^iix\^hzb i^mb-th g a n^^^* 

V» M/ ^ -y 

[0001 J 

^<7)!i5mtmmtlX\>^hG a NJ^^flsU— f ^if<^ 
G a N^^*^3K^^t5 J:l^i8Ji^rat»f S t COT 

[0002] 

im<^m} vmiMizmm (n) 5r*-ri.s<i:!i?j^ 
m'F<^^nbLxtm^^iix\,^h. 'px'hm.it:ff'j^ 

J>^mt-^WmHli ( G a N^^f<£ : A 1 . G a, I n, 
N (Ogx, y, z^l. x + y + z=l) ) {4ff3t*< 
S^^^^Ti5i^, Wfe^^^^3J--H (LED) . JifeL 



ft-fto^ij^tc, 4 0 0 nmmz^m&M:i^-t^mw 
\^-^mM^iixi5 0 . G a Nmmmmbti 
^n^u-'fims^iiMtE^iimmu^/i^izmt'y^ 

[0003101 2{iW— tfllii*^$*l-CV^SGa 
N^i|^«cP--r«O«JilBfiil0 (IIP&H) -CftS. i)-^ 

y 12 01 ±tWS^iR^^:Sa ( MO V P 

Em) (C<i:0GaN>'N'>y7r-Jll 20 2, n-GaN 
®1203. n-Al GaN^'7>yHai 204, n- 
GaNilWr^r K«12 0 5. Ga,., I n,N/Gai., I 
nyN (0<y<x<l ) *-f>^|.^M;^#F (MQ 
W)'Stt®12 06, p-GaNTlMf-f Hll 2 0 7, 
p-AlGaN^'7-yH®1208, p-GaNay^- 
^hJil2 0 9*<fi)4;g$nS. -eUTp-GaN3y:J' 
^'M1209±i:3$:7n ygS<OlicO 'J >y v'X b 9 
-eoWfiJIiS i O2 1 2 1 l^rifcOite 
^fc J: -5 xmtb&t tit, ^(OWt y y b 9 rtJ 
J:i;fSi02l2 1 l±fc0!l;ttfN i/Au*»<i>^|.p 
mfi§1210, t/::-a5S:n-GaN®l 2 0 3A*^a3 
•tltX':c-yi-yirifzmmizmHfT i /a 1 
SnmSl 2 1 2*qg^SilS. 2|55|^{ci5V^Tnmii 
12 12S:gifit, pmSil 2 1 0lc)iS:^ri6]<7)|ffiSrB] 

■BT-rs fc , MQwjstti 12 0 6 pmffi 1 2 

1 0i!l*^^)^x-yp*<, llf^nl;®! 2 1 2W*»^>mi=-3&« 

SASix, mneMQw^tti 1 2 0 6rt-c5e^^o^ir4 

^«:R4 0 0nm^Ok— »f||ffi^ei-r, MQ 
W^SttSl 206c»D«^t'Sil>Gai., I n,N/Gai.y 

I n^mmmm'^mizX'^xm^mi^itt 
t, miEm.m±xff)msmi'^^tix\^i, 

[0004] 

im^mmixobthm] zcou-i^av^yi^x 
hy^rffimb-M^mmtzbiizx^x. tkt^isj 

( im±<D=f:-v) (Dmmmmz^immz 

[ 0 0 0 5 ] .liO'J <y vJ^<Ojejtfctis K^-f X 
•y^:^^^*»'fflv^<i>^i|.. x.y^y:/;tf;^tt-C, mHi 

m^j:bifim\>'*htih, mm<oxdizm^-mmt: 

Sp-AlGaN^7-yHiil2 08«0SLiP) SrlElS 
{crj>'hn-;l'-r-S'^**S)l>. ^cofzMzU—f^^'m 
S:fflv^;tx .y ^y^^Mco*-^'— ^7-7Xv^Htfc i S 

m*)m±^-ti>zbimL>.\ 

[0 00 6]^^, h'5^x-y^yi?^KStt©ifiift:: 
b\^o^M-^t:±ttmmi>. 



!(3) 001-2 17 503 (P20 01-21JL8 



[0007] :^mii±M<ommt:&^xrj:^ixtztcD 
[0008] 

[0009] *%Bflcoso<^G a Nmmm^mm 

7 7 h'Ji<0±g|5t«|gS-Jg^-ri>XSS-*LTVM,. 
[0010] *j%aBiO||t«iJc7)G a WWm^CM^ 
mt. »RJitCGaN^ftfea^Jtfl|t^^. KGaN^ 

iSb^bStu yvmizmshJMh. v ^vi^mt u-tx 
issi5i: mffam.mmTmLt^xut . m-(DG a n 
mmimLtcmzmm-<7)Gsimi^^B(o±sin^a 
nmm±uizm-ff)V y immhJMt . wm- 
m -y i^'fflOHi: u ^xm.b ^^^¥^mmmi'WMth 

[00 1 1 1 tTt. *f6BBOGaNi^i|i®«:U-ir«, 

[00 1 2] *^BJ(7)GaN^^^f*cOSS[Ji:^ 

ff*L<li. #^«i^igtL-CS i N,. Si 
Oj, SiON. AI2O3. AlNO^TiOj. ZrO 

[ 0 0 1 3 ] iix^>co«lg*Sfc Lrm^-t'f 
y^^l® (ECR) r^X-?, #tCECRXM*-y^'Srfl|V^ 

[ 0 0 1 4 ] t :ifWnm\(r>G a N^^«c^— tf 
(i. 1 5^'nyja±OiP$. a^L<Ji3 5^pyJ.:Ui 

m^(ommmm'm±.mzm't(^ixx\>h. 

[0015] 

x^m^^xmm\izmmh. ^j:^. :^mimmi 
mt. mm^w<^^mmmovpEmzm.^ 

l>iiOTm<, ^^'f H9-f HSMBfiJc^a (H-VPE 
COGaN^^NIftttt, Al,Ga,I.n,N (x.+ y + 



z = i ) coc:i:'&v>a. 

[00 16] (m&mmi) mumi<f)^myfi 
•i-G&UihimMfi\^--f<mmwmx'hh. z<7)u~ 
^mmmi:xnmizm2fj-hm4 tc^-r. 
[ 00 1 7 ] 0 1 izmtu-iFcofrnfmrnrm*) 
xhh, 

[0 0 18] t-f. S i C^Q3.n^£mmLl 0 1± 
tn-A lo.o3Gao.97NSl 02 (JfSO. 25^0 
» , n-A lo.o6Gao.96N^'7-y h'Sl 03 (JfS 

0. 75^0:/) ^Jt«ts (02) . iffi 

-f-Stff. H7'fx.y^y:;^aitfS:fflV>Tn-Alo.o5 
Gao.95N^7>yHai03Sry-feXl^ (134^) tjDX 
U ^«l«5:U-yi^'Xh9>fr?:}gjS^5. -eUTEC 

comb V ■bx^mmsmmmi'hh s i n, i o 

4i:fmth (03) . U'y>''Xh9'fr<7)^ 

»J{i 1 6 s ^vy. y -y j/'a5<7)<i{4$«j3 5 ^' oy-cft 

I., z<7)3 ^^vyb\.^omi\^-fcom:m'f:-m 
m^'^mbi-hhcox'hi. tt:. xh^-(r<7>i}mi 

G a NC0< 1 - 1 0 0 >*|fiI-C*) & . 

[ 0 0 1 9 ] y -y i^<om±izmiii tf^ ( O O O l ) Sn 
- A 1 0. 05 G ao. 95 N ^' 5 -y HS 1 0 3 SrSig^Bi: LT 
MEMOVPESlCj:-5-Cn-GaN3t;^>f K®1 06 

(IfSO. 2S^oV) , #a«^#F(MQW)ffitt 
ei0 7, p-GaN3K;>y-f HS108 (Ji§0. 15 
^n>') . p-Al,.o7Gao.93N^'7.-yH€l09 

(^i52S^'ny) . p-GaN®l 10 (J?$0. 0 
5 5^oy) &li<JiS6«f2. (04) . 04{CfcV>-C. 
p-Alo.o7Gao.93N^'5«y Kll 0 9«xr^-\r-y 
r i 0 5<D'ii^mX^LX\>^h, 

[00 20] ^cOt*, p-GaN«l 10±{Cp®ffil 

1 l^rttat, P^l 1 1. p-GaN®l lOtp 
-Alo.o7Gao.93N;?7-yHJil 0 9$r«i5 57oy 

SS«o y -y i;'lRt;:JoxtS . SHi p - a 1 0. 07 g a 

0. 93 N ^ 9 «y H« 1 0 9±t{iA 1 N^S i Oj^r ir<0 

as^isi 1 2mmi. w^mmim^i-i. m 
m 1 2(om&imii. mscom-^bmmizECRx/-^ 

«y^'SrfflV>TV^*. pigffil 1.1 f:|g«ISl 1 2±fc(4 

5 ^i'vy<7>A\xi!f*t>mimmmi 1 3tfim0.^iix 
[0021] fii^t. 1 0 1 (ommznmm 

[0022] rco J: 0 i,z ixm 1 lZ7ik^ittz^^m<^G 
a N^iii««clx— riif^$ixl, . 

[0023] *^^fci5V^T nm«il 1 4 1 BSSmH 1 
1 3 iO^lcmE^ Btira-r S b . M QWvSttjl 1 0 7 {Cf6l 
*»oTpmfiil 1 0*>f>iE?L**nl®l 1 4*^(0^^** 
m.$tl. '^mxmm^t. 4 O 3 n m<oa[:g-CU 
-■nSfiSriSCt. MQWvSttl 1 0 7{iJ?§ 3 nmO 
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G ao. 8 1 n 0. 2 N#FS i: 1?$ 6 n m<OG a N>'-? U TJl 

[ 0 0 2 4 ] 12 1 (ommwui. t/t(7)m=f:- mmi: 
nil csmcoTU. m.m) x-n-^x^^hAThi, 

*}B«$iX3t n - A 1 0. 05 G ao. 95 N ^ 5 •/ 1 0 3 

[00251 H®Jffllc7);^cS^tC. m-<0^ 

9'yh'J11204. iStt«1206. mZtO^'^-yHJi 
120 8;&«Wtn:«, Stt«120 6<0r<)fi<*T- 

HZW:? 7 -y 1 2 0 8 5- 'J -y i^'X h 7^ T^t^iDl 

[00 2 61 tti. m=^-mm<7)tzMZii. U^y^cO 
S§ (i-^j:h-h. ?Sx>y^y/ffit'J>Sp-A 1 GaN 
5 -y h'S 1 2 0 iJEVUzay h u-jv-f 

mimi)^±iitxm^(i>ti. mmmzmmtt^h-oti. z 

< . ^itcoi&T^j:Zmmim^iiX\.^:^ , 
[00271 :mmii^m^(^:r, ^y^y-^-jT^ -i; 

<7) 'J -y l^<m^ ( m 1 tiJV^T(ivgffiJiOTc03K;<f -f h' 
Sl 0 6 ) ^mWLLX\i^htzib. mi&\izmiX\^hb 

jii;-rS;ti6k:vgttJlS:Jfl»L;ft1^{c:p - a i „. 07 g a 
0. 93 N 9 >y Kll 0 9 >J <y i^'Ah r^^tCjUXL 
Tl/^S. U»t. ic7)U.yi''<0JS${40. 5S^'n>^ 

>fx-y f-y^'tcj: ax-yf-y^^^^^-v-'A^vSttSt;!^ 
■tSClfctt^rVv, pS<OGaN^giea<OitlS«l{i 

m< . ^N'^ sr m'aLt:^.{z-mimmz^'m^ 

X^1x.Wjmzmi^hZt\i^j:\^tz)^. 0. 5$^n 

[0 0 2 91 mmmm2)mekif^2(r>mmmiyrs 
•tGsin}p^^\y-^<mmmmx'hh. zcou- 
•fffmstffmixnmizmiij^mi itc^rr. 
[0030106 iz^t\^-^(Dim:f}mimT(om*) 

X'hh. t-f. ^yr'iT&U6 0l±l,Z5 0 0X:X'T 
MG t N H3 i: SrfitJ^fCG a N/n' y 7 5r«im-r 
102 0'C*'C#taS-li-. TMGi:NH3 



t2rffi*&LGaN16 0 2 (MJiClS^'ay) 

l> (07) . vliOl^^ ±BiI (^ffi) ttCiB{C^-?TV^ 

[ 0 0 3 1 1 7tbyy:J^57-f-Sfl5, K^-f 
x-yf-y/g$B^fflV^-rGaN«6 0 2$ry-fe;^*? (Dfl 

u 7 v'j^offliifflt V -^ixmrnizi^wmm-hh s 

iN,60 3 (JiSlOnm) SrilS^i. (128) . i 

{4GaNcO< 1-10 0>l7\^X'hh, 
[00321 •;>yi^'<0]I±{ClSaiL!tGaN®6 0 2<0 
cmimAb UT«EMOVPEi£t:J:-oTxT'Sf'\' 

•y 7*604, n-A 1 o.o3Gao,97N1605 (Jf$2 
S^'oy) , n-A lo.iGao.9N/n-T-GaN@f&^ 
nyrJ'^Meoe (J![S2$^oy), n-Alo.o7 
Gao.93Ni?7>yh'Ji607 (JiC$0. 55^oy)=& 
m<mmtt m9) . n-Alo.«3Gao.97Nl60 

5 iiX7^^ -y T 6 0 4 (O+ifeSPWiST'-^ L^^cgP 9 
OlS-JgjSLTV^S. 

[00331 <KtC, n-Alo.o7Gao.93N:?9>/H« 

6 075-U-(rX4^ (EH^) izMXl. MmmV 'vi^X 
h^-^T-SrJ^^-fS. C:<?3B#s :r.'yi-yyi}in-Al 

0. 1 G ao. 9 N/n - G a NfilS^ 3 y M 6 0 6 ^ 
T'Mo T t li*)^rV LX V -y vmc7)ffl!lffli: U -kX 
lgB(CSiN,6 08 (jfSlOnm) t:imtl (0 
10) . Zffm. V'y'Jy.hy>(y'ff)mmiil6^i^vi 

y. V'yi^'^mms^'^^^yx'hi, ttz. mss. 
^ D >co y y i^SRJix r =>f A- >y 7- 6 0 4 ±U(^mMm& 

[ 0 0 34 1 y >yy<^ia±fcSajU)tn-A l 07Ga 

0. 93 N^' 7 -y H« 6 0 7 c7)Cffl^ S^^t LT«ffiM O 
VPEatJ;->TXT^-V<yr6 0 9, n-GaN3fe;iy 

h'«6 1 0 (W§0. 2 5^oy) , ^ai^#F 
(MQW)JSttiS6 1 1, p-GaN3l£;<f>f HJS6 12 
(If^O. 1 S^'ny) . p-A lo.o7Ga(,.93N^'5 
>yH®61 3 (J?§2S^py) . p-GaNl6 14 
(W§0. 0 5 5^'nX) ^nSiXJtS^S (011). 
P - A 1 0 . 07 G a 0 . 9.3 N ^' 5 >y H if 6 1 3 ttXT ^-V v 
7*6 0 9c^*ifegi5#igT'-^i*:tTV^|,. 
[003 51 ^<m.. .p-GaN®6 14±fcpSfii6 
15S:«^U. pmaiei 5tp-GaNfl614, p 
-Alo.o7Gao.93N:J'5>y KS6 1 3S:i|i5 Si^u^- 
SJg^O 'J -y v'tttCjlOl-ri. . Hai t/>: P - A 1 0. 0 7 G a 
o.93N^'5-yH®6 1 3±{;l4Si02^rir<7)iffiMilIg6 
1 6$:«SU. mSS^K^^Siii&JgjS-f 1^136 1 6 
<mmmt. 08<7):^fc|5|«t:ECR;^M-.y:?^ffl 
V^Tt^l.. p«fii6 15t^li6 16±fc{45 5^'D 
>'.(^Au*»^»liKSi!ll«ffi6 1 SM^lSSilTV^S. 
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[00 3 6] *3t. n-Al GaN/n-GaNSt&? 

n-ytzmmizii, nme 1 7tiiti«fli6 1 9m^ 

[00 37 J iOj;^tU-C06{C^^§ni.^flsW- 

[0038] :^m^l,Z}5\^X nM^S 1 7 1 pWM6 1 
5<0iatmBESrEpjirrSfc, MQW^ISiiei li,Z^^ 

';r*m$n. iimx-ntim^t. 4 02nm<7)jg 

nmOGao.8 I nj. 2N#FiBi:WS6 nnKOGaN^'? 

[00 3 91 iSSfiKfttCi>»r^T, iJ'^<i: t>9T9;HR 
^U/;n-A 1 0, o3Gao.97NJi6 0 1 o.o7 

Gao.93Ni?9-y H16 1 3*J^«rri.^T1i2 0 OT 
o r r timm^^K:hV^^^:'€^X\>>i>. ^Ltlii. 

mE« if c«rtri6i<ojS«a[S{c*r L AW^rr&i ( g a no 

< 11 - 2 o>:^i4ii) <7)m-^mmm:k-rhtzibx\ 

T3 0 0Tor rTlfo-Clr^S. Ztlii. EJji:±ifti 

iim-thmzim-^E:hi^t&Ztiz^j:h, Ztli: 
m:thtiiblzliEU^coimi:^h 1-ocoJS^ 
*r-CiT-5Tt>J:v^t, #>?<0BR:^£E*S:#rS2o<0 

[0040] 06 <oiijtco!^mj4@ 1 1 mmiiz^ 

lAX'hi>. ^i!b. K7'fx.yf-y^^lcJ:-D-C4i3 5^' 
Q>-(0 y >y n - A 1 0. 05 G a,. 95 N 7 

7 HS6 0 7<o±tcfeS«;^tcj:-o-c?SttJimji (^i 

xmd^mwtkti. vm. ^mipmm 

iihmMmi^t:mo).^:m^^^X^^?>, ^<0?ta6t^ 

ff)mm<owm^m^izmi-t& i fc s . 

[0041] mkii. fll^- H^jiPcOJt«^>t. m~<7)i^ 
7-y h'Jil 204. vi§tt«l 206. l|ZiO:?5'yKl 

1 208S:ait!tf^, ^stt«l 2 0 6cor<a<*T 

HIKD 9 7 H 1 1 2 0 8 2r U 7 i^'X h 9 >f r«(C Jnl 

LT^^Jt. C:<7)'J-y>''J^C7)jg^{cJi^ ±{^K5^x>y 

[ 0 0 4 2 ] in: , HSiJ«<0fe«)fc:(4, »j 7 i^'iO 

a$ (-f^*)-^. Mx-yf-y:/^-ej)l.p-A 1 GaN 

^'77H®i 2 0 8o^ti¥) ^iD«tc3yhP-;i^-f 
mmmi)<±ttxm^^(=ti. mmmzmmm-ofz. ^ 



<s m.^mT^j:t'<omm^tix\^h. 

[0043] *|US0IUi«ffii^<OX.y ^y^^^^-i; 

<r:^(mm:>m:t>^ . ^m.w.zx -ox^y -y Ym 

<?3U-yi^'c01?$ (06tCfcV^•C{iv^§tt«^OT<O7t;<f^ K 
S6 1 0 ) 5Jg^Ltv>l,3ta^>. Mttcffiix-Cv^St 

[0044] fztiL. *iiife0ij{cfcv^T t . %m?m 
mtt^i■z)h\,z^'mi:mmLf^mzp-A\^,^^Gai 

0. 93 N 7 >y 6 1 3 5: y -y i^'X h 7 -f T^^tCjllX L 
TV^*. icOU-zi^'iOiSi^ttO. 5$^nyS 

S-CftO. SttJifccoSE^Jil S^'pyKLh^O. 
^ X .y>y :5^t J: .y f-y /r^~x*ivStt®tc^ 
-rSii:{4^V\ ^/c. pSOGaN^igaoiU^ti 

A$<t. «l^ri6)JCiS*<S C t {4^V^/2i^>. 0 . 5 S ^ n 

[004 51 EI6^^*3V^■C, U -y i^'*?<7)n-A 1 0.07G 
ao. 93N^' 5 >y 6 0 l<^Tmz\iA I S:-tiS-tl)ffi 

Jff$cO/h$^rxTdf^ -yr 6 0 4 t/^httt^. ^' 7 •/ H 
[00461 ^fc. i<7)J!!)m{ixr=^f A- yT- 1 0 4c0)? 

tw^s^sai^-i^ayoife^, xr^ 

A- •yr6 0 40J?$*>*^^^< i: t, 2 0 0 ASSa^/lf?. 
n-GaNji602 ^(OJtOjifl^fJ J i: ^ fc'^V ^^ t 

[0047] ti^C. n-Alo.o7Gao.93N^'9-yKl 
6 0 7OTSB<7)A 1 GaNlOA IfflfiKJi. 2%V}±. 

mti,<\iA%[:j±fthztx\ mwx^:m\x% 

hZtifih1}>':>X\^^, 

[0048] a^at'J)!. U y i^'^G a Nl 6 0 2±g|5 

T^^^- 77-604 <r)±.mmi^^^ Lfiummms 
Wfii X 1 QT cm-m-ftx'mx'^x\^h, 

X'\t. C:cOXT=JfA'7 7'6 0 4±g|5cO. KffiOii'-^irv^m 

m^z^mm. o y -yi^'^tomssaA^iiSrjgfig-r 

[0049] *|liftW{-t5V^T. nlfigtin-AIGa 
N/n-GaN@tS^ay^'^ h«6 0 6±{cmStl 
TV^S. 9tizW^fztiK mwm^zmti^j:\>^fzihl,Z 
{is xT'^^-yT-i: nM5;y'f Hlfct^HIttA 1 Sr^^it 

m) . n-A lo.o6Gao.96N|UiSrfflV%S 

fc. mmifim2^^zmMLfz^ . 9 hmufim 
^uzKiLx. ^i^]^-^<Dm«m&<r>m:km\'^x 

tto. mm<^^. 0!|;itfn-AIo.iGao.9N/n 

-G a ammmtoitmni n - g a m^mmbii 
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\:y'/Wmii X 1 0'»cm-3es-p*S. 

[00 5 0] -r^^s*,. 

[ 0 0 5 1 ] ^rfc. jSfS^iBli. 1 iijg2%m 
±. ffii?A/ (4 n ) OT-CfctlJa^Wt-*)?.. id 

[0 0 5 2] 01. 05. aefctiV^T. 'y^j:<th'^ 

[0 0 5 31 01 tiJV^T. P^Alo.o7Gao.93N^' 
7 7 HJl 1 0 9tii^WL^UA p 1 ^mLTV^S 

Os n-Alo.o8Gao.95NJ1607<D±«S«^i-*>tlT 

[0054] m.<^mmmx'\mmimm(^im\,zE 

[00 551 -^Xi^m^t LTS iN.^fflV^T 

v^l,*^ -?-coflfe<o^^ft«^R W;c(fs i O2. s i 

ON. AI2O3. AINO. TiOz. ZrOz. Nbz 

[ 0 0 5 6 1 $ /otc. mL<r>mmx'\im.^z^y ta 
jufsic. nGomm\^xh^%mmmtk^ 

[00 5 7] 

^NW:3R^C0l!Jt:frai4. G a Nmifeft Sr U .y yttfcjp 

mX-WmttlLUb. SEGaNJ^SgfaCOWc^aiLJt 

mfm.y^wmm^i-^mw.zfm'th z. t nfiv^ 

[00581 iit. *f6BB<^G aN^#f*c3R^<7)i8ji 

srftti. mi±izm-(r)if^ymtximttxm 



t . 7 .y K jgSr ij .y i^'^^tjDl-r SlSt . 

mt. mmizmiiiLtimi:W^^tLxmmmt, 
m-<r>^ y y mimm-f?>xmt . y -y >-'*^iom-«o 

7 >y Heco±^35t«ffiSrJgB£-f SlSSrW UT 0 . 

[00 59] *^Bfl^GaNi^^f*:<7)iSBS^ra 
{4. SSLhlCGaN^fe^S-JtaL/ia. iSGaNi^lfe 
aSr y -y i^tttcjlll-t SISfc . y -/ v'lBliBi: 0 -txm 

3bitmwmmx'mmtixmb. mzcoGaNi^ 
ifimzmmz<7)G a N^igaco±iy^s© 
»S8io±«i5{ciiz<o y y i^mtxmt . ^Z<0 

y "y yfflUffii: y -feXjgSBfc i&^^^B^l^lST'ffiig-rsi 
gt. ±ieSlZtOGaN^^oa®t^fflt^g5^S: 

[0060]*^.. *%BJ<7)G a 

1 5 ^' o :/«J:<OJPS ,MtK(43Si? o yfeUKOJP 

mi ] *^Bjfc««.m-<oiiifiiojg®i&^-r^*v 
[02 ] *fiHj{w^sm 1 ffm&mmjfi-tG a 

[03 ] *l%B3tC<^^m 1 <^IIM<^«$-5^tG a N^^ 

[04 ] ^%m\,zmmi<rm&<rmm:7f(tGaLii^ 
mif^]^~^<r>m^-)}m^xwmz7r^ Ltzmmm 

mm 

[06 ] ^wn^zmm-<nmtiikmm&m-tmi/i^v 
[07 \^wn^zmw>2crmkmmk7r<tGa.m 

[08 ] *^BgtC^I,|g 2 c7)||JSiO?g®^^-rG a 
[091 2|s^^tCfl5SSI2fiOjeifi<^ffil*5t-f GaNjfi 

[010] :^wn^zmhy^2(Dmmcmm.i^-fG a n 
5K^*u-'rcoi!fii:^s:xsjit:T^ Ltzmmmm 

[0111 2 «0||«fe<OJ^® ^Sr^-G a N 

^i|i3l«:W-ifcoiS!ii:^^xemt:^L:^cfl|jillfBii0 
[012] «e3fc<OGaN^i|i#i*:^-if(^^||fffi0 
[0 1 3 1 taf^OE L OG^^Srffll^/cG a N^^iji^fli: 
l^-if<O^flWiii0 



!(7) 001-217503 (P200i-21JL8 





All 




101 


^S. (n-GaNii^Jin-S i C) 


A 1 9 


? wraiNTC//^ rVs 


10 2 


•» * o« 03^ 0» 97 


6 1 


F * 0. 07 ^ ^0. 93 >^ 


10 3 




f^ \ A 


VJ <i IN 


104 


S i N, 


6 1 S 




105 


XT=3|r A* »y "7* 


AIA 

v> X D 




10 6 


n-GaN*;!f>f H® 


A 1 7 

O X 1 




10 7 




6 1 R 


ip^^f^g 1 

BL'EK^t'QEi X 


108 




A 1 Q 

O X J7 




109 


p — All* AiGaA ooN'^'^»yKS 


Q n 1 


^^^1 10 1 


110 


D — G a N® 


12 0 1 


f y r 1 / ^liJ^ 


111 




1 9 n 9 

X ^ ^ 


/ \ y T 


112 


^ffi ( S i 0« ) 


1 9 0 

X A ^ 


n — G N J3 


113 




19 0 4 
X ^ U ft 


11 x\ 1 vjr ^ IN / ^ */ P 'S 


114 


n®BS 


1 9 0 

X w I? 


n— GaNnl'^^^ 

11 V-TdiN^TC/Zn P/H 


4 0 1 




1 9 0 A 

X ^ V/ 




6 0 1 




X Z U / 


p vraiNTCA/n PJs 


6 0 2 
\j \j ^ 


GaN^ 


1 9 n R 

X U O 


JJ /\lvjr<ilNxy^/P /H 


f% Ci ^ 

\j \J D 


O 1 IN J 


1 9 n Q 

X ^ U J7 


p vjrclIN— P/S 


604 




1 o 1 n 




605 


n-Alo. osGaQ.gyNfll 


1211 


S iOg 


607 


n-A 1 0. iGao.9N/n-GaN3>'^^'b 


1212 




m 




130 1 


GaN 


608 


SiN, 


1302 


S iOg 


609 




1303 


GaN/i 


610 









[Sill 



Ptt 1 1 1 

P-QaN« 1 10 
1 1 3 

S102 112 y 




1.09 P-Alo.07Gao.B3N^5s»K/i 

108 P-GaN*^J<K« 
107^Hiff 
lOB n-GaN*:V-fK« 



^^^^^^ 



1 0 3 n I ao5Gao.95N 03v^m 



104 SlNx 
102 n*AlaoaGaa97NA 



101 n-siCSfiS;&ttn-GaN«fi 



!(8) 001-217503 (P2001-21JL8 



im2] 

103 n-Alaos6aa96N93y KA 



102 n-AUo3Gao.97N* 



101 n"SiCII&$&»n-GaNIM 



[@3] 



<000t> 



1-20> 



<1-100> 



7' ■ I V' ' y ■ V' r >■ V ^■ ' ^ ' 



103 n-Alo.o5Gao.s6N05irHA 



104S1NX 
102 n-Alao3Gaa87Nii 



101 n-SiCil«[$^Cin-GaNII« 



P-GaN« 1 lb 
^1^401 \ 



109 P-Alo.o7Gaa93Ni75y K» 
108 P-GaNit^-CK* 

107^« 

^0 6 n-GaNalWf-rK* 




104SINX 
102 n-Alao9Gao.97N« 



101 n-SiC»K»«Bn-GdNStf( 



i(9) 001-217503 (P2001-21JL8 



ims] 



P-GaN« 110 



109 P-Aio.07Gao.93NC'5«f Kff 

108 P-GaN*^X*f K« 
107 mWM 
106 n-GaN*^-rK« 




t04SiNx 
102 n-AIo.03Gaa97N« 



101 n-SiCS^KS^ttn-GaNUfi 



me} 



n 618 

P«ffi615 
P-QaN« 61 A 



6 1 3 P-Al o.a7GaawN^5 » KJI 
^612 P-GaN*^-fK» 

610 n-GaN*^'i'K« 
607 n-A laosGaa95Nd75y Kff 
^^^^ 619E«««2 




608 S I Nx 60 1 If ^7^Wi 

605 n -A I o.03Gao.97Nfl 



[071 



602GaNiV 




601 ^^T^TtaSi 



(ab))01-2 17503 (P2b01-21JL8 



eo2 G&um 
I epssiNx 

— ^ 



1 




601 nvy^ymvi 



[091 



607 n-Alo.o5Gaag5NC75srKff 

606 n-Alo-iGaoLgN/n-GaND^^d^h* 

901 ^am 




604 X7^iryJ 
603SINX 
602 6aN/B 



SOI iriy^ymiR 



605 n-Aiao36ao.97NA 



[010] 



607 n-Alao5Gaas5Ni3ias»K« 
/ 606 n-Ala!Gaa8N/n-GaNri:/$?i)KJi 



















Kk. // W 




7 


— ^ — v: ^ 

\ 603S1NX 
602GaN« 





/ eoasxNx 601 ifrjy-r^'isiR 

605 n-AlaaaGao.B7NA 



(ai))01-217503 (P200 1-2 1JL8 



tain 



P-GaN«6l4 



^» 1 1 0 1 
X 




613 P*Alo.a7Ga&g3N{75s»Kff 
612 p-QaNJiyJYP« 
1 1 

610 n-GaN*^;^KJl 
607 n-AlaosGaassN^SyK*^ 






2^ 



\ 604 XF*vs>7 

603 Sl Nx 
602GaNJi 

606 n-Alo.iGaMN/'n-GaND:/*i»h« 



603 xy^vp 



606SiNx 
605 n-Alo.o3Gao.97NA 



601 1t:7 7-f7«tR 



[012] 

1211 Si02 




(C12) )01-217503 (P2001-21JL8 



[013] 



SI.O2 121 1 



1209 P-GaND>^Oh« 

1 20B P-AIGaNi?52;KJi 
1207 P-GaN*^YK« 
1206 SIM 

1205 n-QaN*iJYK« 

1204 n-A16aN55s^H« 

1212 nl 




^ 



1303 GaN« ^ }3o, 



1302 SI02 



1203 n-GaN« 



1201 ■B-P7<7WR 



(72)!|Ba^ F>-A(##) 5F041 AAll CA04 CA34 CM) CA46 

iMfB?m<^±mMvxmm krm^ ca64 

5F073 M13 AA42 AA45 AA71 AA74 
CA07 CB02 CB04 DA05 DA24 



